The threonine deaminase formed under anaerobic conditions by Salmonella typhimurium is induced by L-serine and L-threonine, is catabolite repressible, requires cyclic adenosine 3',5'-monophosphate for its synthesis and adenylic acid for optimal activity, and is immunologically different from biosynthetic threonine deaminase.
Threonine serves as a relatively efficient source of nitrogen for strains of Salmonella typhimurium possessing threonine deaminase activity which is not inhibited by L-isoleucine. We successfully used a minimal medium containing L-threonine as the sole source of nitrogen for selecting mutant strains of S. typhimurium containing end-product-insensitive biosynthetic threonine deaminase (G. Luginbuhl and R. 0. Burns, Abstr. Annu. Meet. Amer. Soc. Microbiol. 1974, p. 54). In this work it was important to know whether S. typhimurium would form a degradative L-threonine deaminase since genetic regulatory mutants derepressed for such an enzyme also would be expected to utilize L-threonine as the sole source of nitrogen.
It is known that Escherichia coli, which is genetically related to S. typhimurium, is capable of producing two apparently distinct threonine deaminases (9) . One of these, termed biosynthetic, is formed aerobically under control of multivalent repression (3) , and its activity is specifically inhibited by L-isoleucine. The other, termed biodegradative, is formed anaerobically, induced by threonine and serine, is subject to a cyclic adenosine 3'5'-monophosphate (cyclic AMP)-reversed glucose effect, and requires adenylic acid for optimal activity (6, 10) .
It was conjectured that formation of biodegradative threonine deaminase by S. thyphimurium would require physiological conditions similar to those described for the synthesis of this enzyme by E. coli. Wild-type S. typhimurium strain LT2 and a biosynthetic threonine deaminase-negative strain (ilv A-216) were grown anaerobically and aerobically and assayed for isoleucine-inhibited and AMPrequiring threonine deaminase activity. Table 1 demonstrates that S. typhimurium formed an AMP-requiring enzyme under anaerobic but not aerobic conditions. The enzyme formed under aerobic conditions was totally inhibited by L-isoleucine and therefore is a biosynthetic enzyme. Absorption of crude extracts with charcoal ( Table 1 , footnote) is a rapid and convenient way of partially resolving the nucleotide cofactor from biodegradative threonine deaminase, and therefore provides a simple method for identifying nucleotide-requiring threonine deaminase.
The formation of biodegradative threonine deaminase was further investigated with S. typhimurium LT2 and an adenylcyclase-deficient strain (cya-791) which was isolated as a spontaneous mutant resistant to the antibiotic Fosfomycin (M. D. Alper and B. Ames, manu- (4) . The adenyl cyclaseminus character of mutant cya-791 demonstrated 1% co-transduction with the ilvA gene, and it was therefore concluded that the cyclic AMP requirement of this strain was the consequence of a mutation in the cya locus (7). Table 2 shows the specific activity of biodegradative threonine deaminase in S. typhimurium LT2 and cya-791 grown under various conditions. We concluded that: (i) degradative threonine deaminase formation is subject to a cyclic AMP-reversed catabolite repression, (ii) serine induces enzyme formation but gives rise to severe catabolite repression; (iii) threonine induces enzyme formation; (iv) cyclic AMP is required for enzyme formation, even in the absence of catabolite repression; (v) the degradative enzyme is repressed by aerobic growth, and this repression is not overcome by cyclic AMP.
The disparate conditions required for synthesis of biosynthetic and biodegradative threonine deaminase, as well as the difference in properties of these activities in crude extracts, considered together with the observation that mutation in the ilvA gene (the structural gene for biosynthetic threonine deaminase) does not curtail production of the anaerobically formed threonine deaminase, suggests that these enzymes are distinct. Evidence for the lack of shared structure in these enzymes is provided in Table 3 , which shows that columns of anti-biosynthetic threonine deaminase antibody-substituted Sepharose retained the biosynthetic but not the biodegradative enzyme. a Antiserum (rabbit) against purified (1) biosynthetic threonine deaminase was prepared by standard techniques and coupled to Sepharose 4B (Pharmacia) by the procedure of Cuatrecasas (2) . Columns of the antibody-substituted Sepharose were prepared in Pasteur pipettes and equilibrated with appropriate buffers (1, 8) . Crude extracts containing biodegradative and biosynthetic threonine deaminase were prepared and passed through the columns. Units of threonine deaminase retained were computed from the difference in units eluted and units added. Column 1' is column 1 which was previously used to test retention of biodegradative threonine deaminase; retention of biosynthetic threonine deaminase by this column shows that antibody sites were not covered by undetected biodegradative enzyme.
b Retention of threonine deaminase by the columns was ascertained by passing a reaction mixture through the column and measuring the level of a-ketobutyrate in the effluent. The sequence shown, reading left to right, demonstrates activity, inhibition of activity, and regain of activity by the antibody-associated enzyme.
